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Movement

Glacier Surge Tracking, Image
Quality Issues, and Future Work

•There is some fast motion in Feb. and Mar. of

2019 (Fig. 3) that isn’t currently considered part
of the surge.
• More significant movement in September
through November of 2019 (Fig. 3). We can
resolve motion changes along different parts of
the glacier. This visible motion may indicate the
beginning of the surge.
• Glacier speed errors where multiple images with
different color renderings were mosaicked.
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Most glaciers slowly flow downhill, with changes
over time that are so slow that the glaciers never
seem to change. But some glaciers go through
periodic, order-of-magnitude changes in flow called
surges. The triggers of surges remain poorly
understood largely because surges are difficult to
observe. Here I present an analysis of the Turner
Glacier which surged from 2019 until 2021. This
region is very cloudy, and thus makes it very
difficult to collect high quality images. The images
produced by PlanetScope have high spatial and
temporal resolution and thus a high likelihood of
gathering useful images.

METHODS
1. The data is downloaded from PlanetScope
(https://www.planet.com/).
2. Image tiles are stitched together. The entire glacier
is comprised of multiple images, this process
connects all the images from a single date (see
Figure 1).
3. NASA’s autoRIFT code used to create velocity
maps from image pairs collected at different time
points (see Figure 2).
4. Automated extraction of ice speed along the
centerline of the glacier (see centerline in Figure 1).
5. The centerline speed from each velocity map is
output as horizontal bands in Figure 3. The surface
speed is represented by the color bar, with the
distance from the terminus (end of the glacier)
shown along the x-axis.

• 3-meter resolution .tiff PlanetScope images
• Landsat 8 images for comparison
• Sentinel-2 images used in harmonization
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Figure 1. Stitched and cropped true color PlanetScope images from
Turner Glacier on 02-27-2019 and 03-04-2019.

Figure 2. Surface speed map generated
from autoRIFT using PlanetScope images
from 02-27-2019 and 03-04-2019.

● This time series agrees with previous time
series created for this time period on the
glacier.
● We are able to generate estimates of glacier
motion using novel PlanetScope images.
However, we are continuing to develop ways
to process and calibrate the images for this
analysis.

Figure 4. Images of
Turner Glacier in
2019.
Top: True color
PlanetScope image
from Feb. 19, 2019.
Middle: The same
image with
PlanetScope’s
harmonization
applied. In the
harmonized version,
the pink color has
been reduced in the
northwestern region
of the image and the
eastern region has
experienced a
reduction in image
artifacts. The RGB
histogram shows
persisting image
calibration errors.
Bottom: True color
PlanetScope image
from Sept. 9, 2019.
The RGB histogram
shows proper
calibration of RGB
values over the
snowy scene.

CONCLUSIONS

FUTURE WORK
● Calibrate all images for the Turner Glacier in
2019 and generate a new 2019 time series
with higher accuracy and more data.
● Experiment with finding glacier velocity with
image tiles and then mosaicing the results.
● Expand project to include the entire 2019-2021
surge for Turner Glacier.
● Expand over the same time period for
neighboring glaciers in the St. Elias Mountain
Range to compare surge timing and
propagation.
Figure 3. Each horizontal band on this time series
represents speed along the glacier centerline from a
velocity map (e.g., Fig. 2). The height of the band
represents the time period between the dates of the
two images used to produce the velocity map.
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